In those individuals diagnosed as being susceptible to periodontal disease, a further objective must be to arrest destruction caused by the inflammation of the periodontal tissues that results from the disease. Only by achieving these objectives can the goal of maintaining a functioning dentition for the lifetime of the patient, even for those who are affected by periodontitis, ever hope to be realised.
Previously published retrospective studies [1] [2] [3] [4] have shown that periodontal treatment followed by a supportive periodontal care programme (SPC) to be very effective in controlling periodontal disease in most individuals for many years.
Some of the tools used by periodontists to measure the success of the treatment provided include methods of measuring both the incidence and the progression of periodontal disease. They include measurements such as tooth loss, bleeding on probing, changes in probing depths, changes in attachment levels and changes in the alveolar bone support around individual teeth -these measures are known as endpoints. 5 Endpoints are either true or surrogate. In periodontal disease the only true endpoint is the number of teeth lost as a result of the disease.
A clinical surrogate endpoint is usually a measure of the disease process, and in periodontal disease examples are measurements of an increase or decrease of probing depth, gain or loss of periodontal attachment and gain or loss of bone around the affected teeth.
The patients in many previously reported studies are all described as having moderate to severe periodontitis, whereas in this report they make up only a proportion of the total number of patients followed over the 12 years.
It is now widely believed that the use of tooth loss as a measure of the long-term effectiveness of periodontal therapy should include all the teeth lost, including those extracted during the active phase of treatment. This is because if many of the periodontally compromised teeth are extracted during this first active phase of therapy, then there will likely be a decrease of the incidence of tooth loss during the SPC. Conversely, if severely compromised teeth are maintained through the active phase, there will likely be an increase in tooth loss during the subsequent SPC.
In many of the previously reported studies, teeth that were extracted during initial active therapy were excluded from the statistics. Where teeth lost during this first phase of treatment were not recorded, the papers were designed to show the effectiveness of treatment once the teeth that had been deemed untreatable by the providers had first been removed. In order to ascertain the actual tooth mortality in a population of patients over time, both teeth lost during initial treatment or therapy and those lost during the SPC must be known if any comparison is to be made with a population of patients where no treatment is provided.
All of the teeth that were extracted, from the moment the patient was first accepted for treatment, were included in this report. Only one previously published retrospective paper 6 included those teeth also lost during initial therapy, and they found that 54% of the total number of teeth lost during their study period were extracted during this initial phase of the treatment.
Many factors contribute to the decision to extract a tooth, including: disease
• This paper demonstrates a low rate of tooth loss in a general dental practice over a period of 12 years where patients received regular dental care and careful periodontal management.
• If 'at risk' patients are identified at initial examination and appropriate treatment provided, the progression of periodontal disease in such a practice will be low over a 12-year period.
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severity at individual tooth sites, the strategic value of a tooth, aesthetics and the cost benefit ratio of available treatment options. Furthermore, teeth may need to be extracted during periodontal therapy for reasons unrelated to periodontal disease, such as unrestorable caries, recalcitrant endodontic problems and technical reconstructive problems. Evaluating the reason for tooth loss during this present review of patient's clinical notes has not been addressed, as the decision to extract a tooth is often multifactorial.
AIMS
The main aims of this report can be summarized as being:
1. To determine the incidence of patients with mild to moderate periodontitis and those with advanced periodontitis in a general dental practice. 2. To evaluate the success of treatment over a 12-year period using tooth loss as the true endpoint. 3. To record the incidence of the occurrence of new disease and progressing disease sites, by recording where teeth had probing depths increasing to 7 mm or greater over 12 years.
This was achieved by using both the surrogate endpoint of probing depth change over time, and the true endpoint of tooth loss both during initial active treatment, and tooth loss during the SPC. All of the initial measurements of probing depths, gingival margins, furcation involvement and tooth mobility were carried out by the author, as were all subsequent measurements throughout the 12-year audit period. A standard Williams probe was used in all measurements of probing depth and attachment loss. Finally, all the patients were seen under private contract.
DEFINING THE STUDY POPULATION
In the 6 months between February and August 1997, a consecutive record was made of all the patients who presented for recall that had first attended the practice between September 1985 and September 1986. The patients were therefore randomly selected excepting that they were regular attenders to the practice over the 12-year study period. This 1-year period 1985-86 was chosen to define the patients admitted into the study was actually the first year of opening of the practice in Bournemouth. The practice at the end of 1986 had a total of 1,200 patients.
The 156 enrolled patients were all Caucasian, and mainly from a middle economic group. They were generally well motivated in their personal and professional care and were regular attendees of the dental practice. There were 91 females and 65 males. There were 6 children who at initial examination had only few permanent teeth.
At the time of the final examination the average age was 47. The distribution of patients according to age at the end of the study can be seen in Figure 1 . They ranged from 21 to 89 years of age.
ABOUT THE PRACTICE
The practice (belonging to the author) was a general dental practice between 1985 and 1997, employing two part time hygienists, two dental nurses and a receptionist. An associate dentist also worked there between 1988 and 1997, but all of the patients in this report were on my patient list, only seeing the associate in an emergency, or while I was away.
At initial presentation patients were given a full dental examination, including a 6-point periodontal probing chart of each standing permanent tooth. Any depth of 5 mm or greater was recorded. Gingival margins and tooth mobilities were also charted, as were any furcation involvements of the posterior teeth. Disease progression was monitored over 12 years using the surrogate endpoint of probing depth change over time. The true endpoint of tooth loss both during initial active treatment, and tooth loss during the SPC was also recorded. All of the initial measurements of probing depths, gingival margins, furcation involvement and tooth mobility were carried out by me, as were all subsequent measurements throughout the 12-year audit period.
All patients also received their restorative dental care from myself. The root canal fillings and most other restorative treatments that were needed during the study period were provided under rubber dam. Root canals were obturated using lateral condensation gutta percha and sealed using AH26 cement.
PERIODONTAL THERAPY

Initial active treatment
Where indicated, patients with moderate to severe periodontal problems at the initial examination were prescribed a course of at least three visits to the hygienist followed 2 months later with a periodontal review with me. At this review appointment, a further 6-point probing depth examination of each standing tooth was carried out, and the effectiveness of the initial hygiene therapy and the ability of the patient to perform adequate oral hygiene evaluated.
If any probing depths of 5 mm or greater were still present at this review appointment, and oral hygiene was at a high standard, patients were further treated with either open or closed root planing at those specific sites. This root planing was carried out by me under local anaesthesia. If probing depths of 5 mm or greater were not improved, and dental hygiene was not of a sufficiently high standard, the patient was referred back to the hygienist for further non-surgical therapy. They were then kept under review until such time as their oral hygiene had improved sufficiently for further root planing to be carried out at these sites.
Supportive periodontal care programme
Patients who were diagnosed as having even mild periodontitis were seen by the practice hygienists on a 3-monthly basis. The appointments were 30 minutes in duration, and involved scaling of the teeth followed by prophylaxis with polishing paste, and oral hygiene instruction and motivation. Smoking advice was also given to those that needed it, but the number of patients who smoked was sadly not recorded in the records. Over a period of 12 years periodontal health was regularly monitored by full mouth periodontal probing depth charting, and conventional dental and hygiene treatment provided as necessary. If an area of increased probing depth was discovered around a tooth during these 
RESULTS REPORTED ON A PATIENT BASIS
Of the 156 patients in the study, the patient who had their initial examination closest to the cut off date of 31.12.86 was first seen on 2.12.86. The study period for each patient was 12 years from the date of their first examination. In all, 61 patients lost teeth during the study, and the distribution of tooth loss by patients can be seen in Figure 2 . Ninety patients (58%) had probing depths of 5 mm or greater at initial examination. Thirty-three of these 90 patients (21%) had probing depths of 7 mm or greater at initial examination. Of the 67 patients (43%) who originally presented with no significant probing depths, 6 patients (9%) went on over the 12-year period to develop at least one probing depth of 7 mm or greater. Eight teeth in total were so affected. Of the 90 patients (57%) who had greater than 5 mm probing depths affecting at least one of their teeth at initial examination, 13 (14%) went on to develop at least one new probing depth of 7 mm or greater over the 12-year period.
DISCUSSION
Teeth are extracted for a variety of reasons, not all of which are clinical. A patient may elect to have a tooth extracted for financial reasons, or a dentist may elect to extract a tooth that he may actually have been able to save for the sake of an overall treatment plan. Tooth loss remains however the only true endpoint in dentistry, and is an unequivocal measure, not prone to bias as compared to surrogate measurements like probing depths. A dentist may, for instance, probe more firmly before treatment than he does after he has completed periodontal therapy, whereas the presence or absence of a tooth is a measure that cannot be manipulated.
In Hirschfeld and Wassermann's paper, 1 600 patients were maintained over an average of 22 years in a specialist periodontal practice. After completion of initial treatment, 8.3% of teeth were lost. Teeth present when patients were first examined, but removed during this initial treatment phase were unfortunately not recorded.
Similar findings were reported by McLeod and colleagues. 2 Tooth loss in these reports is used as a measure of the success of the treatment planning provided by the clinicians, rather than a measure of the actual tooth loss experienced by the patients enrolled in the studies.
All patients in these previously mentioned studies were described as having moderate to severe periodontitis, whereas in this present review, they only make up a proportion of the total patients that were followed. The patients in this retrospective analysis of case records also received conventional dental care, including root canal therapy where required, and restoration of teeth. Direct comparison with the results of these previously published reports should therefore only be made with great care, appreciating the differences in the populations studied, and the exclusion of teeth lost during active treatment. Despite these differences in design, if any comparison is to be made, then it is best made using tooth mortality rates. This is calculated by dividing the number of teeth lost by the number of patients, then dividing this number again by the number of years over which the audit was conducted. Hirschfield and Wasserman were able to achieve a tooth mortality rate of 0.08, the same finding as in the present study over its 12-year period of investigation. In other words, 0.08 teeth were lost per person per year of the study.
A comparison with the paper by Tonetti et al., which was a 6-year retrospective study but which recorded teeth lost in the initial active phase of treatment can also be made using tooth mortality rates. In this paper the tooth mortality rate was 0.35. Fifty-four per cent of teeth extracted were lost during active therapy in the Tonetti paper as compared with the current reports findings where only 32% of the teeth lost in the first 6 years were removed during this same initial treatment period.
It must again be remembered that not all the patients in the present investigation presented with periodontal disease. Direct comparison of the two papers is further complicated by the fact that the Tonetti paper is only an average 6-year study period, patients being enrolled for as little as 5 months, and as long as 278 months. It is difficult, therefore, to directly compare the data with the actual 12-year longitudinal data of the present investigation.
Although attachment levels were recorded in the study population of this report, changes in attachment level were inadequately recorded, and are not therefore reported.
When compared with Buckley and Crowley's 7 result of a tooth mortality rate of 0.25 in patients that were untreated for periodontal disease over a 10-year period, treatment followed by an SPC would seem to decrease the risk of tooth loss. Comparisons between such controlled and uncontrolled patient groups in retrospective audits may not be scientifically astute. Kocher's paper 8 however would suggest that only active treatment followed by an SPC prevents further tooth loss as a result of periodontal disease.
Patients at risk of periodontal problems would appear to be quite a high proportion of the total number of patients seen in a general practice from the data published in this audit. In a hypothetical average dental practice of 1,200 regularly-attending middle class adult patients, 684 patients could be expected to have at least one tooth with a probing depth of 5-6 mm, 252 could be expected to have at least one tooth with a probing depth of 7 mm or greater.
Progression of periodontal disease over the 12-year period would appear to be low in a well-controlled patient population. In the same hypothetical practice of 1,200 patients, of those patients that originally presented with no probing depths of 5 mm or greater, 4 patients every year could be expected to develop at least one probing depth of 7 mm or greater. Of those who originally presented with at least one tooth with a 5 mm probing depth, 8 patients each year could be expected to develop at least one new site of 7 mm or greater. In other words, 1% of patients exhibited a progressing disease site each year.
One disadvantage of this paper's retrospective analysis is that it does not address what happened to the patients who did not attend 12 years later in the 6-month period between February and August 1997. Determining whether these patients had just delayed examination and not attended during the audited period, or had moved from the area, become dissatisfied with the care they received from the practice or perhaps even died, is beyond the scope of this audit. However, this does leave the study open to criticism in that the population may demonstrate bias towards patients satisfied with the care that they received, as compared with those who were not happy.
Another criticism of this paper's design would be the changes in treatment options available to a general dental practitioner since 1985-86. Periodontal value to progressive rather than retrospective reporting, because of the inevitable bias that occurs in reporting on patients retrospectively, as I have already acknowledged. The problem with prospective reporting is that funding for a 12-year study would prove difficult to obtain, and does not anyway remove the issue of bias from the data. I cannot fail but observe that in much of the current published literature, not many of the research workers are prepared to publish negative results, skewing published research because of their desire to demonstrate significance and value.
In a profession where so much knowledge is based upon clinical experience, and techniques handed down from teacher to pupil, the importance of longitudinal retrospective analysis might currently be being undervalued by the scientific community. treatment has not changed significantly, but the introduction of reliable dental implants may well mean that more teeth will be extracted in future, in order to make way for a more satisfactory dental solution using osseo-integrated implants. Where lower incisors are the only remaining teeth, they might be sacrificed today for the sake of such a reconstruction, where they would have been maintained in 1985-86 and a lower partial denture used to restore the posterior premolar occlusion. Dental implants were only introduced into my practice as a treatment option in 1994.
Finally, because the number of extracted teeth is quite small, the significance of some of the findings of this paper might also be called into question. The length of time over which the analysis was carried out must however be considered when evaluating its significance. Current fashion in evidence-based research gives more Did you know?
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